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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT
• Oxycodone is an opioid analgesic that is

metabolized mainly in the liver by
cytochrome P450 (CYP) 2D6 and 3A4
enzymes.

• So far, the effects of CYP2D6 or CYP3A4
inhibitors on the pharmacokinetics of
oxycodone in humans have not been
systematically studied.

WHAT THIS STUDY ADDS
• Drug interactions arising from CYP2D6

inhibition most likely have minor clinical
importance for oral oxycodone.

• When both of CYP2D6 and CYP3A4
pathways are inhibited, the exposure to oral
oxycodone is increased substantially.

AIM
The aim of this study was to find out whether the inhibition of
cytochrome P450 2D6 (CYP2D6) with paroxetine or concomitant
inhibition of CYP2D6 and CYP3A4 with paroxetine and itraconazole,
altered the pharmacokinetics and pharmacological response of orally
administered oxycodone.

METHODS
A randomized placebo-controlled cross-over study design with three
phases was used. Eleven healthy subjects ingested 10 mg of oral
immediate release oxycodone on the fourth day of pre-treatment with
either placebo, paroxetine (20 mg once daily) or paroxetine (20 mg
once daily) and itraconazole (200 mg once daily) for 5 days. The plasma
concentrations of oxycodone and its oxidative metabolites were
measured for 48 h, and pharmacological (analgesic and behavioural)
effects were evaluated.

RESULTS
Paroxetine alone reduced the area under concentration–time curve
(AUC(0,0–48 h)) of the CYP2D6 dependent metabolite oxymorphone by
44% (P < 0.05), but had no significant effects on the plasma
concentrations of oxycodone or its pharmacological effects when
compared with the placebo phase. When both oxidative pathways of
the metabolism of oxycodone were inhibited with paroxetine and
itraconazole, the mean AUC(0,•) of oxycodone increased by 2.9-fold (P
< 0.001), and its Cmax by 1.8-fold (P < 0.001). Visual analogue scores for
subjective drug effects, drowsiness and deterioration of performance
were slightly increased (P < 0.05) after paroxetine + itraconazole
pre-treatment when compared with placebo.

CONCLUSIONS
Drug interactions arising from CYP2D6 inhibition most likely have
minor clinical importance for oral oxycodone if the function of the
CYP3A4 pathway is normal. When both CYP2D6 and CYP3A4 pathways
are inhibited, the exposure to oral oxycodone is increased substantially.
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Introduction

Oxycodone is a semisynthetic opioid agonist widely used
in the treatment of acute pain. The use of oxycodone is
also increasing in the management of cancer-related and
chronic pain [1, 2]. Oxycodone is extensively metabolized
by hepatic cytocrome P450 (CYP) isoenzymes, and only
10% is excreted unchanged in urine [3, 4]. The majority
of oxycodone is N-demethylated to noroxycodone by
CYP3A4, while a smaller fraction is O-demethylated to oxy-
morphone by CYP2D6 [5]. Since noroxycodone and oxy-
morphone are potent m-opioid receptor agonists in vitro, it
has been suggested that the analgesic effect of oxycodone
is partly mediated by its active metabolites [6]. However,
human studies suggest that the central effects of oxyc-
odone are attributed to parent oxycodone [7, 8]. Because
of its metabolism via CYP2D6 and CYP3A4 enzymes, oxyc-
odone is prone to pharmacokinetic drug interactions.Drug
interactions may unexpectedly increase the exposure to
oxycodone and lead to potentially dangerous adverse
effects, like respiratory depression [9].

Paroxetine is a selective serotonin re-uptake inhibitor
(SSRI) commonly used in the treatment of depression [10].
The capability of paroxetine to inhibit CYP2D6-mediated
drug metabolism has been known for years [11, 12]. Previ-
ous evidence demonstrates that paroxetine may cause
clinically significant drug interactions [13, 14].

Itraconazole is an antimycotic which has been shown
to have clinically significant drug interactions with many
drugs metabolized by CYP3A4 enzyme [15–19]. It is classi-
fied as a strong inhibitor of CYP3A4 and its use as a stan-
dard CYP3A4 inhibitor has been recommended in drug–
drug interaction studies [20].

The aim of this study was to find out whether the inhi-
bition of CYP2D6 with paroxetine or the inhibition of
CYP2D6 and CYP3A4 with a combination of paroxetine
and itraconazole altered the pharmacokinetics and phar-
macodynamics of orally administered oxycodone.

Methods

Study participants
In view of previous studies, it was calculated that 10 sub-
jects would be required to demonstrate a 30% difference
between the largest mean and the smallest mean in the
area under the oxycodone plasma concentration–time
curve at a level of significance of P = 0.05 and power of 80%
[3]. In order to prepare for dropouts, 12 healthy non-
smoking subjects were enrolled. All subjects gave written
informed consent. Subjects were ascertained to be healthy
by clinical examination including an ECG and basic blood
chemistry tests. None of the subjects was receiving regular
medication including oral contraceptives or taking any
natural products. Urine drug screen and pregnancy tests
were negative. The risk of participants to develop drug

abuse was considered low as evaluated by the Finnish
version of the Abuse Questions [21].

Study design
The study protocol was approved by the ethics committee
of the Hospital District of Southwest Finland and by the
Finnish National Agency for Medicines.We used a random-
ized three phase placebo-controlled crossover study
design with a 4 week wash-out period.Subjects were given
placebo, paroxetine or a combination of paroxetine and
itraconazole for 5 days in randomized order. The paroxet-
ine dose was 20 mg daily (Seroxat 20 mg tablet, Glaxo-
SmithKline, Brentford, United Kingdom). The dose of
itraconazole was 200 mg once a day (Sporanox 100 mg
capsule, Janssen-Cilag, Latina, Italy). A hospital pharmacist
not involved in the study, repacked the study drugs and
placebos to daily doses in little paper bags according to a
randomization list. The number of capsules per day in dif-
ferent pre-treatments was equalized by the use of addi-
tional non-matching placebo capsules. The participants
were instructed to take the pre-treatment medication at
home at 08.00 h. To ensure adherence to the drug dosing
schedule, they were asked to send a mobile phone text
message to the investigator after each dose. On day 4,
pre-treatments were taken in the study facility and 1 h later
the subjects ingested a single dose of 10 mg of oxycodone
hydrochloride as an immediate release formulation
(Oxynorm 10 mg capsule, Mundipharma, Bard pharmaceu-
ticals Ltd, Cambridge, United Kingdom) with 150 ml of
water. Last doses of placebo, paroxetine or paroxetine and
itraconazole were taken on day 5.

The subjects were instructed to fast for 8 h before the
administration of oxycodone. Standard meals were served
4 and 8 h after oxycodone. The use of any other drugs,
natural products, alcohol, coffee, tea, grapefruit juice and
cola drinks was not permitted on test days. On day 4, a
forearm vein was cannulated and blood samples were col-
lected before and 0.5, 1, 1.5, 2, 3, 4, 5, 6, 8, 10, 12, 24 and 48 h
after oxycodone administration.

Analysis of blood samples
Plasma was separated within 30 min and stored at -70°C
until analysis. Plasma concentrations of oxycodone,
noroxycodone, oxymorphone and noroxymorphone were
determined using a validated liquid chromatography
tandem mass spectrometric (LC-MS/MS) method as previ-
ously described [22]. The lower limits of quantification
(LLQ) were 0.1 ng ml-1 for oxycodone and oxymorphone
and 0.25 ng ml-1 for noroxycodone and noroxymorphone,
respectively.

The inter-day coefficients of variation (CV) for oxyc-
odone were 4.6% and 2.7% at 5.0 ng ml-1 and 100 ng ml-1,
respectively (n = 10). For oxymorphone the inter-day CVs
were 11.6% at 0.1 ng ml-1 and 3.7% at 5.0 ng ml-1 (n = 10).
The values of CVs for noroxycodone were 7.2% and 3.8% at

Effect of CYP2D6 and CYP3A4 inhibition on oral oxycodone

Br J Clin Pharmacol / 70:1 / 79



0.5 ng ml-1 and 5.0 ng ml-1 (n = 10), and for noroxymor-
phone 9.5% and 6.6% at 0.5 ng ml-1 and 10 ng ml-1, respec-
tively (n = 10).

The use of pre-medication was ascertained with liquid
chromatography by determining the presence of paroxet-
ine, itraconazole and its metabolite hydroxy-itraconazole
in blood samples drawn on the morning of study day 4
before the administration of study drugs [23, 24].

Genotyping
Genotyping for CYP2D6 was performed using a two-step
multiplex primer extension method which allowed the
detection of 11 of the most relevant polymorphic positions
and assessment of whole-gene deletion, duplication and
allele composition of gene duplication [25]. Seven subjects
were classified as extensive metabolizers (EM). Four of
them were homozygous for the CYP2D6*1 allele and the
rest three had genotypes CYP2D6*1/*3, CYP2D6*1/*4 and
CYP2D6*1/*10. Two subjects had CYP2D6*1/*1 with gene
duplication and were therefore classified as ultrarapid
metabolizers (UM). Among the subjects, there were also
two poor metabolizers (PM), one with CYP2D6*4/*4 geno-
type and another with CYP2D6*4/*6 genotype. All subjects
were Caucasians.

Pharmacokinetics
Peak plasma concentrations (Cmax) and corresponding
Cmax times (tmax) of oxycodone and its metabolites were
observed directly from plasma concentration data.
Individual terminal log-linear phases of the plasma
concentration–time curves were identified visually. The
elimination rate constant (lz) was determined by regres-
sion analysis of the log-linear part of the curve. The elimi-
nation half-life (t1/2) was calculated using the equation t1/2 =
ln2/lz. The areas under concentration–time curves (AUC)
for oxycodone, noroxycodone, oxymorphone and noroxy-
morphone were calculated using the linear trapezoidal
rule when successive concentration values were increasing
and the logarithmic trapezoidal rule when values were
decreasing. For oxycodone and noroxycodone AUC(0,•)
was extrapolated to infinity by using the respective lz

value. Since lz was often impossible to determine due to
low plasma concentrations of the metabolite, AUC(0,48 h)
was used instead of AUC(0,•) for oxymorphone and
noroxymorphone. The apparent oral clearance (CL/F) and
the apparent volume of distribution of oxycodone during
elimination (Vz/F) were calculated using standard non-
compartmental methods. To compare the relative abun-
dance of each metabolite, metabolite-to-parent drug AUC
ratios (AUCm : AUCp) were calculated. To estimate the con-
tribution of oxymorphone in overall opioid exposure as a
component of oxycodone’s active moiety, AUC values for
oxycodone and oxymorphone were also calculated by
using molar concentrations.

The pharmacokinetic data were analyzed by use of
the WinNonlin pharmacokinetic program (version 4.1;
Pharsight, Mountain View, California,USA).

Pharmacodynamics
The participants evaluated subjective effects using
100 mm horizontal visual analogue scales (VAS) for the
following items: alertness/drowsiness, very good
performance/very poor performance and unpleasant
feeling/very pleasant feeling [26]. Drug effect was assessed
by asking the subjects to rate on a scale of 0–100 whether
they experienced they were under the influence of a drug
(0 = no drug effect, 100 = maximal drug effect).

Pupil diameter was assessed using Cogan’s pupillom-
eter under steady lighting conditions [27]. Maddox
wing was used to measure the central co-ordination of
extraocular muscles [28]. Digit symbol substitution test
(DSST) was used by recording the number of correct
symbols substituted in 3 min [29].

The analgesic effect of oxycodone was evaluated using
a cold pressor test [30].The subject immersed his or her left
hand into ice-water (temperature 0.5–2°C) up to the wrist
for 1 min. The latency from the immersion to the first sen-
sation of pain was defined as the cold pain threshold (CPT).
During the immersion, the subjects were asked to report
the intensity of pain at 30 and 60 s using a numerical rating
scale (NRS, 0 = no pain, 100 = maximal pain). If pain became
intolerable, the subject was instructed to withdraw his or
her hand from the water, and pain intensity was recorded
as maximal (100).

Pharmacodynamic effects were evaluated prior to and
1, 2, 3, 4, 5, 6, 8, 10 and 12 h after oxycodone administration.
The order of tests was standardized as follows: behavioural
scales, pupil size, Maddox wing test, DSST and cold pressor
test. For each pharmacodynamic variable, the area under
the effect–time curve (AUEC) was determined by trapezoi-
dal rule from 0 to 6 and to 12 h.

Statistical analysis
The normality of data was evaluated prior to the statistical
analysis. In case of marked positive skewness of the distri-
bution, the data were transformed to logarithms to correct
for non-normality of the distribution. Because of the cross-
over study design, tests were performed to rule out the
contribution of phase sequence to overall variance. To
compare the differences in pharmacokinetic parameters
and AUEC values between the study phases, analysis of
variance for repeated measures was used and a posteriori
testing was done with Tukey’s test. P values of <0.05 were
regarded as statistically significant. The tmax was analysed
by Friedman’s test. Results are expressed as mean values �
SD except for tmax where median and range are given. Per-
centage differences between phases were calculated
within subjects. To assess the possible interaction in terms
of bioequivalence, we calculated geometric mean ratios
with 90% confidence intervals. Data were analyzed by use
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of the SYSTAT for Windows statistical program (version
10.2; Systat Software, Richmond, California) and with
GraphPad Prism 5 for Windows (GraphPad Software, San
Diego, California).

Results

One of the 12 recruited subjects withdrew from study just
before the first test day due to personal reasons. Eleven
subjects, five men and six women (aged 19–25 years,
weighing 50–108 kg) completed the study.

The mean plasma concentrations of oxycodone and
its oxidative metabolites during the three phases are pre-
sented in Figure 1. We could not demonstrate that parox-
etine would have any clinically significant effect on the
pharmacokinetic parameters of oxycodone although it
markedly altered the plasma concentrations of the
primary and secondary metabolites (Table 1). After pre-
treatment with the combination of paroxetine and itra-
conazole, the metabolic clearance of oxycodone was
substantially reduced and the mean t1/2 of oxycodone
prolonged from 3.6 h to 6.0 h (P < 0.001). The mean
apparent oral clearance of oxycodone was decreased by
64% (P < 0.001) and the mean AUC(0,•) of oxycodone
increased by 188% (P < 0.001). Furthermore, the mean
Cmax of oxycodone was increased 1.8-fold (P < 0.001) as
compared with the placebo phase (Table 1). As shown in

Figure 2, these changes in the pharmacokinetics of oral
oxycodone were evident in all subjects with the greatest
increase being 4-fold and 2.4-fold for AUC(0,•) and Cmax,
respectively.

Oxymorphone accounted for only 3% of the active
moiety of oxycodone in the placebo phase.

When used alone, paroxetine decreased the mean
AUC(0,48h) of the CYP2D6 dependent primary metabolite
oxymorphone by 44% (P < 0.05) and increased the mean
AUC(0,infinity) of the CYP3A4 dependent primary metabo-
lite noroxycodone by 68% (P < 0.001). The concentrations
of the secondary metabolite noroxymorphone were also
lower during the paroxetine phase (Figure 1, Table 1).
During the paroxetine and itraconazole phase, the rela-
tive abundance of both primary oxidative metabolites
expressed as AUCm : AUCp was reduced mainly due to the
increase in AUC of the parent drug. Formation of noroxy-
morphone was practically abolished when both the
CYP2D6 and the CYP3A4 pathways were inhibited with
paroxetine and itraconazole (Table 1).These changes in the
relative abundance of oxidative metabolites of oxycodone
were evident in all subjects, except those two with PM
genotype for CYP2D6. As expected, the subjects with UM
genotype appeared to have higher, and the subjects with
PM genotype, lower oxymorphone concentrations than
extensive metabolizers.

The mean plasma trough concentrations of itracona-
zole and hydroxy-itraconazole during the itraconazole-
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Figure 1
Mean plasma (�SD) concentrations of oxycodone, noroxycodone, oxymorphone and noroxymorphone in 11 healthy volunteers after 10 mg oral oxycodone
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paroxetine phase were 65 ng ml-1 and 174 ng ml-1,
respectively, prior to itraconazole dosing on day 4. The
mean plasma trough concentrations of paroxetine were
9.7 ng ml-1 and 12.3 ng ml-1 during the paroxetine and
itraconazole + paroxetine phases, respectively.

As shown in Figure 3, the maximum effect of oxyc-
odone on the behavioural tests and on cold pain scores
was observed 1–3 h after oxycodone administration. Oxy-
codone induced miosis during the placebo phase but not
during the other phases. When comparing the AUEC(0,6h)

values of the pharmacodynamic variables, pre-treatment
with paroxetine and itraconazole increased (P < 0.05) VAS
scores for oxycodone induced drowsiness, drug effect and
deterioration of performance.The administration of parox-
etine alone increased the VAS score for deterioration of
performance for the first 6 h following oxycodone (P <
0.01). However, when comparing the AUEC(0,12 h) values
of these pharmacodynamic variables, no statistically sig-
nificant differences were detected between the study
phases (Figure 3,Table S1).There were no differences in the
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substituted in 3 min (DSST) after an oral dose of 10 mg of oxycodone hydrochloride on the fourth day of pre-treatment either with placebo (open circles),
paroxetine 20 mg day-1 (solid circles) or a combination of paroxetine 20 mg day-1 and itraconazole 200 mg day-1 (solid triangles). Oxycodone + placebo (�);
Oxycodone + paroxetine (�); Oxycodone + paroxetine + itraconazole (�)

Effect of CYP2D6 and CYP3A4 inhibition on oral oxycodone

Br J Clin Pharmacol / 70:1 / 83



AUEC values for cold pain scores, Maddox wing, DSST and
VAS score for pleasantness between the study phases.

Adverse effects
One subject complained of nausea during paroxetine pre-
treatment. Five subjects (three during the paroxetine and
two during the paroxetine and itraconazole phases) expe-
rienced nausea on the test day approximately 3–4 h after
oxycodone administration. It was relieved in a couple of
hours, but one subject continued to have nausea until the
end of the day.Among those five subjects who complained
nausea, there were four subjects with EM genotype and
one subject with UM genotype.

Discussion

Paroxetine is a strong mechanism-based inhibitor of the
CYP2D6 enzyme [31]. Although paroxetine considerably
decreased the CYP2D6 mediated O-demethylation of oxy-
codone to oxymorphone in this study, it had no effect on
the pharmacokinetics of the parent drug oxycodone when
the CYP3A4 dependent pathway of oxycodone metabo-
lism was left intact. Similar results have previously been
reported with the CYP2D6 inhibitor quinidine [32]. The
present results are in agreement with the findings of
Lalovic et al. in demonstrating that the CYP3A4 mediated
N-demethylation to noroxycodone is the principal oxida-
tive metabolic pathway for oxycodone, and CYP2D6 is
responsible only for about 10% of the metabolism of oxy-
codone [5]. The effect of paroxetine on the concentrations
of the parent drug oxycodone was nonexistent even when
the two poor metabolizers of CYP2D6 were excluded. Our
pre-treatments lasted for 5 days. One could argue that the
inhibitory effect might have been somewhat stronger had
we continued paroxetine treatment for longer. However,
the inhibitory effect of paroxetine on CYP2D6 activity has
previously been demonstrated even after a few days’ treat-
ment or a single oral dose [11, 33].

Although oxymorphone, the CYP2D6-dependent
metabolite of oxycodone is an effective analgesic when
administered orally [34], its role in the analgesic effect of
oxycodone has not been confirmed. Since it has a notably
higher affinity for m-opioid receptor than oxycodone, theo-
retically it may act as an active metabolite of oxycodone
[6]. However, its ability to penetrate the blood-brain barrier
is weaker than that of oxycodone [7]. Similarly to previous
studies [8, 32], plasma concentrations of oxymorphone in
the present study were very low and oxymorphone
accounted for only 3% of the active moiety of oxycodone.
Although paroxetine significantly decreased oxymor-
phone concentrations, the AUC(0,•) of oxycodone and
cold pain scores remained unaltered. Based on these find-
ings, we suggest that oxymorphone does not play a role in
the analgesic effects of oxycodone in the cold pain test in
healthy subjects.

When both CYP2D6 and CYP3A4 pathways were
inhibited with concomitant paroxetine and itraconazole
administration, the exposure to oxycodone increased
significantly as indicated by a 2.9-fold increase in the
AUC(0,•) of oxycodone. After paroxetine and itraconazole,
the mean plasma concentrations of oxycodone at 6 and
12 h after oxycodone administration were 2.7- and 4.3-fold
higher than after placebo. Also the Cmax of oxycodone was
almost two times higher when compared with placebo.The
observed pharmacokinetic changes were most likely due to
enzyme inhibition induced decrease in the plasma clear-
ance and first-pass metabolism of oxycodone. Because the
therapeutic index of opioids is relatively narrow, the
increase of oxycodone concentrations to the degree shown
in the present study may potentiate the risk of clinically
relevant adverse effects like respiratory depression, espe-
cially when higher and multiple doses are used [9].

The oxidative metabolism of oxycodone is normally
mediated by two different CYP isoforms and this may
reduce the risk of clinically relevant drug interactions with
the inhibitors of CYP enzymes when just a single pathway is
inhibited. When the CYP2D6 pathway is inhibited, the
remaining pathway may compensate for the changes in the
overall metabolism of oxycodone. However, the capacity of
the CYP2D6 pathway to compensate the principal CYP3A4
catalyzed pathway is limited, especially in subjects with PM
genotype. In the present study, the metabolism of oxyc-
odone,oxymorphone and noroxycodone were presumably
shifted more towards the reductive pathways when both
the oxidative metabolic pathways were inhibited [7].

The inhibition of CYP3A4 with the azole antimycotic
voriconazole has been shown to increase the exposure to
oral oxycodone by 3.6-fold [35]. In the present study, the
observed increases in oxycodone concentrations were
smaller even though both CYP3A4 and 2D6 were concomi-
tantly inhibited. In vitro data have suggested that CYP
enzymes other than CYP2D6 and CYP3A4 may have some
minor contribution to the metabolism of oxycodone [5].
Since voriconazole has been shown to be a very strong
inhibitor of not only CYP3A4 but also 2C9 and 2C19 [36],
the observed difference in the magnitude of the interac-
tion may be partly explained by the increased role of these
other CYP enzymes, assuming that these enzymes are not
inhibited by itraconazole.The magnitude of the interaction
between the combination of paroxetine and itraconazole
with oxycodone was stronger than the interaction of
telithromycin, an inhibitor of both CYP2D6 and CYP3A4,
with oxycodone. In our previous study, telithromycin
caused a 1.8-fold increase in the AUC(0,•) value of oxyc-
odone [37]. This is plausible because although telithromy-
cin is a strong inhibitor of CYP3A4, it is a weaker inhibitor of
CYP2D6 [38].

Itraconazole is an inhibitor of the transmembrane
transporter protein P-glycoprotein. Itraconazole could
therefore increase the bioavailability of oral oxycodone
due its inhibitory effect on intestinal and hepatic
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P-glycoprotein, delay the excretion of oxycodone in the
kidneys and augment its access through the blood-
brain barrier [39]. Regarding opioids, morphine and lop-
eramide are substrates of P-glycoprotein [40, 41].
However, based on a few animal studies, the role of
P-glycoprotein in the pharmacokinetics of oxycodone is
controversial [42, 43].

Although oxycodone concentrations were sustantially
increased when both of its oxidative metabolic pathways
were inhibited, we did not observe any major changes in
pharmacological response. A minor increase in opioid
effects was seen following the administration oxycodone
after pre-treatment with paroxetine and itraconazole.These
changes were recorded only for the first 6 h after oxyc-
odone administration, since a rapidly absorbed immediate
release formulation of oxycodone was used. Oxycodone
induced miosis during the placebo phase, but during the
other phases the measurement of pupil size as a surrogate
for opioid effect was obviously hampered by paroxetine
induced mydriasis [44, 45].We cannot rule out the possible
influence of paroxetine on other pharmacodynamic mea-
surements as well. In addition small sample size, relatively
small dose of oxycodone, rather insensitive pharmacody-
namic measurements and the high inter-individual variabil-
ity in opioid responses [46] may have contributed to the
pharmacodynamic findings of this study.

It can be concluded that since blocking of the CYP2D6
pathway with the potent CYP2D6 inhibitor paroxetine had
no clinically significant effect on the pharmacokinetics of
oral oxycodone, the drug interactions arising from CYP2D6
inhibition most likely have negligible clinical importance
for oral oxycodone if the function of the CYP3A4 pathway
is normal. Concomitant inhibition of the CYP3A4 pathway
with itraconazole increased the exposure to oral oxyc-
odone substantially, but after a single dose of oxycodone
this did not significantly influence opioid effects. However,
as the clearance of oxycodone is decreased there is
an increased risk of accumulation during repeated
administration.
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Supporting information

Additional supporting information may be found in the
online version of this article:

Table S1
AUEC(0,6 h) values of the pharmacodynamic variables
after oral administration of 10 mg immediate release oxy-
codone hydrochloride on the fourth day of pre-treatment

with placebo paroxetine, or with the combination of par-
oxetine and itraconazole

Please note: Wiley-Blackwell are not responsible for the
content or functionality of any supporting materials sup-
plied by the authors. Any queries (other than missing
material) should be directed to the corresponding author
for the article.
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